INTRODUCTION
Hypertension is a major public-health problem, leading to myocardial infarction, congestive heart failure, stroke, peripheral vascular disease and chronic kidney disease. Despite many therapeutic options, such as lifestyle modifications and anti-hypertensive agents, failure to achieve target blood pressure (BP) is a frequent problem. 1 Active involvement of patients in their treatment is a considerable factor in successful management of hypertension. Home BP monitoring (HBPM), a selfmanagement tool that integrates patients into their treatment program, is more common now than it was 10 years ago. Substantial evidence regarding the usefulness of HBPM has accumulated in the last decade. In 2008, two guidelines specifically focusing on the clinical application of HBPM were published by the European Society of Hypertension, 2 in which its practice version was summarized recently, 3 and by the American Heart Association, American Society of Hypertension, and Preventive Cardiovascular Nurses Association. 4 A recent systematic review found HBPM to be superior to office measurements in diagnosing uncontrolled hypertension, assessing anti-hypertensive drug efficiency, and improving patients' compliance and hypertension control. 5 Moreover, preliminary evidence suggests that HBPM is cost effective. 5 An accurate and validated [6] [7] [8] [9] sphygmomanometer, correct measurement of BP, and adherence to the current specific guidelines regarding when and how BP should be measured at home settings are essentials of reliable HBPM. However, the prevalence of ownership of a home sphygmomanometer and both awareness and compliance of the patients to the HBPM guidelines are less known, especially in developing and underdeveloped countries. Turkey is a developing country and hypertension prevalence in the adult population has been reported as 31.8% in Turkey. 10 The general population of Turkey is 73 722 988 according to the 2010 census, with individuals aged 18 years or older constituting 69.3% of the population. Accordingly, the estimated number of hypertensive individuals in Turkey is approximately 16.2 million. The purposes of this study were to detect the prevalence of ownership of a home sphygmomanometer among hypertensive subjects through a nation-wide survey, to investigate parameters affecting ownership of a sphygmomanometer, to compare how HBPM was actually used in daily practice with some aspects of the current guidelines, and to discuss what we implemented to increase the reliability of HBPM in a developing country.
METHODS

Study design and participants
Patients with hypertension were recruited from three population-based field studies (Hypertension Incidence in Turkey study, 11 Salt Intake and Blood Pressure in Turkey study, 12 and one unpublished study) conducted by the Turkish Society of Hypertension and Renal Diseases. All of the above-mentioned studies used a two-stage stratified sampling method to select a nationally representative sample of the adult population over 18 years of age. Study population was first stratified by province and then by urban/rural areas. Strata were selected by a proportional sampling method according to postal-code lists. Rural areas were defined as towns and villages 80 km away from city centers. The participants in the three studies were representative of the Turkish population, taking into account the population distribution across urban and rural settings, and male and female sex. Finally, 2747 hypertensive volunteers from 34 cities located in seven geographical provinces, 12 Eurostat regions, of Turkey were enrolled in the study. Hypertensive patients were called by phone, either fixed line or mobile. The basic demographic information for the patients was obtained from the database and was typical of the Turkish population. There were some missing data in the database affecting a few demographic and clinical features of a limited number of participants. Furthermore, a multiplechoice questionnaire (Appendix), including questions regarding the presence of a personal sphygmomanometer and the properties and the use of the sphygmomanometer, was administered to each participant using the computer-assisted telephone interviewing method. If a given patient was not directly available, information was obtained from a relative living at the same household. After obtaining verbal consent, the questionnaires were completed either by interviewing the patients themselves or from their relatives. When it was not possible to get sufficient information from the relatives of the patients, the participants were re-called.
The BP measurements were categorized into five groups; optimal (systolic BPo120 mm Hg and diastolic BP o80 mm Hg), normal-high normal (systolic BP¼120-139 mm Hg or diastolic BP¼80-89 mm Hg), stage 1 hypertension (systolic BP¼140-159 mm Hg or diastolic BP¼90-99 mm Hg), stage 2 hypertension (systolic BP¼160-179 mm Hg or diastolic BP¼100-109 mm Hg) and stage 3 hypertension (systolic BPX180 mm Hg or diastolic BPX110 mm Hg).
Body mass index (BMI) was calculated by dividing a patient's weight in kilograms by the patient's height in meters squared, and assessed as: BMIo18.5, underweight; BMI of 18.5-24.9, normal; BMI of 25.0-29.9, overweight; BMIX30, obese.
Statistical analysis
Statistical analyses were performed using SPSS 15.0 for Windows software (SPSS Inc., Chicago, IL, USA). Continuous variables were expressed as mean ± s.d., and categorical variables were expressed as percentages. Comparison between groups was performed using the unpaired Student's-t test, w 2 -test, Mantel-Haenszel test, and/or Mann-Whitney U test, as appropriate. Multivariate analysis was performed using multiple logistic regression analysis and included all of the significant covariates, age and BMI in a single step (Enter method). A two-tailed P value of o0.05 was considered significant.
RESULTS
The basic demographic information for the patients is shown in Table 1 . The questionnaires were completed by interviewing the patients themselves (n¼2293, 83.5%) and from their relatives (n¼454, 16.6%). We had missing data from some respondents, but the queries had an overall response rate 495%, with the exception of two questions: 'Does your device have memory?' and 'The setting of regular BP measurement prior to physician visit' . The response rates were 87% and 79% for these two questions, respectively.
Among 2747 hypertensive patients, 1281 of them (46.6%) had a home sphygmomanometer (95% CI: 44.7-48.5).
Device information A total of 138 patients had more than one device (134 had two, 4 had three) ( Table 2) , two patients did not mention the number of devices owned, and the total number of sphygmomanometers was 1421 ( Figure 1) . Most of the patients were using wrist devices (Figure 1 ). About 12% of the sphygmomanometers were acquired within the preceding 12 months, 13% were acquired from abroad, and 23% were received as gifts. Overall, 332 (26%) were shared by 347 household hypertensive patients.
Factors associated with ownership of a sphygmomanometer
Various factors related to ownership of a sphygmomanometer are presented in Table 3 . Ownership of a sphygmomanometer was significantly higher among obese participants, older patients, participants living in urban areas, participants with higher education status and participants with higher income level. Multivariate logistic regression analysis demonstrated that the factors associated with ownership of a sphygmomanometer were female gender, older age, obesity, higher educational status, higher income level, living in urban areas, awareness of hypertension during previous study period and anti-hypertensive drug usage (Table 4) .
BMI shown in Tables 1, 3 and 4 was calculated from the weight asked in the questionnaire. Using the weight and BMI of the participants present in the database, statistical analyses were performed as well and the statistical significance of the findings did not change (data not shown).
Factors affecting the practice of HBPM Only 16% (175/1067) of the devices were used on the advice of a physician ( Figure 2) . A total of 138 device owners (10%) stated that they had not had any training regarding operation of their device. The patients learned usage of their device mainly from the sellers (50%, 633/1278) and their relatives (32%, 412/1278). Nearly 15% (61/412) of the relatives were health-care workers. The contribution of health-care professionals, physician or nurse was 8%, and this figure rose to 13% with the addition of health-care worker relatives. The manual of the device was the source of instruction for 7% of the patients.
Overall, 740 sphygmomanometers were reported to include memory, but only 20 patients (3%) had brought their device when visiting their physician. About 4% (114/2739) of the patients recorded BP readings before physician visits. The settings in which BP was measured before physician visit were home (n¼87) and a health center (n¼3).
The frequency of patients who received training from a health-care worker was more common among those having the highest educational status and the highest monthly income. There was no information regarding validation status of the devices and cuff size.
DISCUSSION
Our survey showed that, in Turkey, 46.6% of hypertensive patients had a home sphygmomanometer. Neither cost of the sphygmomanometer nor training of these users was reimbursed. Factors affecting the choice of whether or not to purchase a home sphygmomanometer were female gender, older age, obesity, educational status, higher income level, living in urban areas, awareness of hypertension during the preceding study period and anti-hypertensive drug usage. Most of the data regarding ownership of a home sphygmomanometer and HBPM were obtained in studies conducted in developed countries rather than developing and underdeveloped countries, where less use of HBPM may be expected because of lower income. Indeed, the availability of reliable, easily obtainable and affordable devices for BP measurement is a considerable problem in low-resource settings. 13 Home BP monitoring has been widely used among hypertensive subjects in developed countries for more than 10 years. Even in the 1990's, a telephone survey showed about 70% prevalence of self-measurement of BP among hypertensive callers in Germany. 14 Cuspidi et al. 15 conducted a multicenter survey in Italy and found that 640 (75%) of 855 hypertensive patients had been regularly performing home BP measurements. Almost all hypertensive patients in the United States and Japan have a home sphygmomanometer 4, 16, 17 and 90-95% of the physicians recommend HBPM in Japan. 17 Because of lower income level and educational status, the lower rate of ownership of home sphygmomanometers in Turkey, a developing country, compared with developed countries, was not surprising.
Two striking findings of our survey were the lack of training by health-care professionals and the wide-spread use of wrist devices, which were associated with both reliability of HBPM and patient education. Given two other national study findings, 10,11 which also indicated a close association with patient education, the low control rate of elevated BP and high salt consumption among hypertensive subjects in Turkey, as well as the lack of training of home sphygmomanometer purchasers by health-care professionals, was not surprising. Moreover, the standard of training by the sellers and the patients' relatives was not queried in our survey. The majority of the patients were using wrist devices for HBPM, despite the recommendation of upper-arm devices by three specific guidelines 2-4,18 and two relevant websites. 19, 20 A national guideline and an official website about HBPM were not available at the time of the current survey. Although the prices of the sphygmomanometers purchased were not queried, the main reason for the selection of a wrist device might be its price, as, in general, the cheapest devices on the market are wrist devices. The validation status for these cheap devices which some cost less than 15 USD were not known. In addition, non-automated auscultatory devices, either aneroid or mercury, which were not recommended for HBPM, accounted for the majority of upper-arm devices. There are many low-priced aneroid sphygmomanometers and stethoscopeaneroid sphygmomanometer sets on the market and their prices are comparable with cheap wrist-automated devices.
Another cardinal feature of a home sphygmomanometer is its validation, 6-9 which was not queried in our survey because of a high possibility of erroneous data collection. Nevertheless, the frequency of validated devices available in Turkey was found to be low, 21, 22 as in England, 23 indicating a world-wide problem. 24 As the number of validated wrist devices on the market was limited in Turkey and their price was more expensive than validated upper-arm devices, we believe most of the wrist devices owned by the patients were non-validated. Incorrect recording of readings and inappropriate cuff size are two factors affecting the reliability of HBPM. 4 The feature of memory associated with the devices is quite useful and therefore is recommended. [2] [3] [4] Bringing the device to the physician, when visiting, serves to reduce problems due to inaccurate recording of readings and increases the reliability of HBPM, but only a limited number of patients were performing this, according to our survey. As increased prevalence of obesity leads to a larger mean arm circumference in the hypertensive population, 25 and as appropriate cuff size is essential for accurate measurement of BP, 2-4 overweight and obese patients often require sphygmomanometers with large-or extra-large-sized cuffs.
The current study did not investigate the consistency of arm circumference of the user and cuff size of the upper-arm device owned. However, 51% of the obese patients, a higher percentage than among the non-obese participants, had a sphygmomanometer, and increased BMI was one of the independent factors associated with purchase of a sphygmomanometer.
The major strength of the current study was the representative sample size, which included a great number of participants. However, there were some limitations of the method, computer-assisted telephone interviewing, used in the current study. First, it had the limitations of a telephone survey, which allows only simple questions and despite these simple questions, some data were missing. We could not ask brand, model, price and cuff size of the devices. The relationship between owning a sphygmomanometer and BP control and the performance in monitoring home BP in patients who received instructions by health-care professionals compared with the rest of the participants were not investigated. In addition, only patients reached by a telephone, mobile or fixed, could be enrolled. In 17% of the cases, the questionnaire was answered by co-residing relatives instead of the patients themselves, mainly because of fixed-line telephone status. There was not any significant difference between the responses of the patients and their relatives (data not shown). Second, as all participants had been included in a previous field survey, the Hawthorne effect, causing a propensity for purchase of a sphygmomanometer because of sensitized awareness, could not be excluded. Finally, some data (for example, income level, educational status, residential setting and so on.) were obtained during the previous field study period, rather than the current study period. However, we believe that the impact of these limitations on the study findings was small and should not change their final interpretation.
Overall evaluation of the study showed some aspects of current behavioral trends. Despite common ownership of a home sphygmomanometer, daily practice of HBPM in Turkey was far from the recommendations of the current guidelines. [2] [3] [4] 18 In spite of common ownership of a home sphygmomanometer, the regular measurement of BP by a small group of patients, before visits with their physicians, indicated ineffective BP measurement at home. We suspect that the main findings of the current study, namely, the lack of training by health-care professionals and the dominance of wrist devices, would also be found in other developing and underdeveloped countries.
Owing to the rarity of validated devices on the market, [21] [22] [23] 26 this could be a problem in some developed countries as well. This interpretation was supported by studies published in various countries, such as Canada, England, and Iran. [27] [28] [29] The reimbursement of initial patient education regarding teaching correct HBPM technique could increase the reliability of HBPM and has been recommended by the American Heart Association, American Society of Hypertension and Preventive Cardiovascular Nurses Association. 4 As an informed public and a trained patient population will be required to increase the reliability of HBPM, a collaborative action plan was formulated by the Turkish Society of Hypertension and Renal Diseases. The hallmarks of this action plan were patient and health-care workers (including physicians), education (mainly using multimedia facilities and the internet), and collaboration with other medical societies aiming to increase public awareness regarding the reliability of HBPM.
CONCLUSION
The ownership of a home sphygmomanometer is common among hypertensive patients in Turkey, but regular monitoring of BP at home before physician visits is rare despite common ownership of these devices. More efforts, including the participation of national hypertension societies, are needed to improve the reliability of HBPM. Accordingly, an action plan has been launched. The efficacy of this action plan and the need for possible additional measures remain to be seen. Home sphygmomanometers in Turkey T Akpolat et al
